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USING THE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
connector device which includes a connector and 



waveguide for optical interconnection containing an 
optical element, may be reduced in cost and facilitates 
handling. 

SOLUTION: This device has an electrical conector part 
7 which is attachable and detachable to and from 
outside, a light transmission means 3 which is capable of 
transmitting a light signal and an optical element 1 1 for 
photoelectric conversion. The optical element 1 1 
consists of and is integrated with at least either of light 
emitting elements which are connected by the 
conductive parts 9 of the electrical conector part 7 and 
are modulated by electric signals and light receiving 
elements which convert the light signals transmitted by 
the light transmission means 3 into the electric signals 




for connection to the conductive parts 9 of the 
electrical conector part 7. The optical element 11 is so 
aligned and fixed to be optically coupled to the light 
transmission means 3. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical connector device which 



includes a connector and waveguide for optical interconnection containing 
an optical element may be reduced in cost and facilitates handling. 
SOLUTION: This device has an electrical conector part 7 which is 
attachable and detachable to and from outside, a light transmission means 
3 which is capable of transmitting a light signal and an optical element 1 1 
for photoelectric conversion. The optical element 1 1 consists of and is 
integrated with at least either of light emitting elements which are 
connected by the conductive parts 9 of the electrical conector part 7 and 
are modulated by electric signals and light receiving elements which 
convert the light signals transmitted by the light transmission means 3 into 
the electric signals for connection to the conductive parts 9 of the 
electrical conector part 7. The optical element 11 is so aligned and fixed to 
be optically coupled to the light transmission means 3. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is a distribution cable for the signal connection between electronic equipment and in electronic equipment. 
The electrical connector section in which desorption is possible between the exteriors, It has a light-corpuscle child for 
carrying out photo electric translation to an optical-transmission means by which a lightwave signal can be transmitted, 
this light-corpuscle child The light emitting device modulated by the electrical signal connected by the current carrying 
part of the electrical connector section in which this desorption is possible, It is optical wiring equipment characterized 
by carrying out alignment of this light-corpuscle child, and being fixed so that it may consist at least of one side of the 
photo detector which changes the lightwave signal transmitted with this optical-transmission means into the electrical 
signal for connecting with the current carrying part of this electrical connector section, it may integrate and optical 
coupling may be carried out to this optical-transmission means. 

[Claim 2] It is optical wiring equipment according to claim 1 which a light-corpuscle child is a field ON outgoing 
radiation type field type semiconductor light-corpuscle child, and is characterized by for this light-corpuscle child 
making fields contact the optical ON outgoing radiation edge of an optical-transmission means, and carrying out surface 
mounting. 

[Claim 3] It is optical wiring equipment according to claim 2 characterized by a light emitting device being a surface 
emission-type laser among light-corpuscle children. 

[Claim 4] It is optical wiring equipment according to claim 2 characterized by a photo detector being pin type photo 
diode or a MSM type element among light-corpuscle children. 

[Claim 5] A light-corpuscle child is optical wiring equipment given in the claim 1 or any of 4 they are. [ which is 
characterized by being arranged in the shape of an array, sticking the independent electrode of each element on a wiring 
substrate by flip chip mounting, being fixed to the structure prepared in the aforementioned electrical connector section, 
and wiring independently of each current carrying part of the electrical connector section ] 

[Claim 6] A light-corpuscle child is optical wiring equipment according to claim 5 characterized by having pasted up by 
surface mounting so that the aperture for optical ejection may be prepared in the aforementioned wiring substrate or the 
structure and the optical coupling of it can be carried out to the aforementioned optical-transmission means. 
[Claim 7] The wiring substrate used for the electrical connection of a light-corpuscle child and each current carrying 
part of the electrical connector section is optical wiring equipment according to claim 5 or 6 characterized by being the 
flexible wiring substrate which can be bent freely. 

[Claim 8] Optical wiring equipment given in the claim 1 or any of 7 they are. [ to which the electronic-circuitry element 
for driving a light-corpuscle child is characterized by the aforementioned electrical connector section integrating 
simultaneously ] 

[Claim 9] Optical wiring equipment according to claim 8 characterized by including a parallel-serial conversion 
function in an electronic-circuitry element. 

[Claim 10] Optical wiring equipment given in the claim 1 or any of 9 they are. [ which is characterized by preparing the 
electronic-circuitry element which hybridized the aforementioned light-corpuscle child's bare chip on this Si substrate 
by direct flip chip mounting so that IC and electric contact which were integrated on same Si substrate might be 
obtained ] 

[Claim 1 1] The light-corpuscle child who is a surface emission-type laser is optical wiring equipment given in the claim 

5 or any of 10 they are. [ which is characterized by being mounted in the form sandwiched between the aforementioned 

structure or an optical-transmission means, and a wiring substrate, leaving only a multilayer reflective mirror and the 

resonator layer containing a barrier layer, and removing and constituting the semiconductor substrate ] 

[Claim 12] An optical-transmission means is optical wiring equipment given in the claim 1 or any of 1 1 they are. 

[ which is the things of the shape of a sheet with which the optical waveguide was produced using phot lithography and 
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etching, and the core was compared in the shape of an array, and is characterized by carrying out optical coupling of the 
aforementioned array-like light-corpuscle child to this optical-waveguide end face, and fixing him to it by perpendicular 
close outgoing radiation ] 

[Claim 13] An optical-transmission means is optical wiring equipment given in the claim 1 or any of 1 1 they are. 
[ which is characterized by arranging an optical fiber in the shape of an array, carrying out optical coupling of the 
aforementioned array-like light-corpuscle child to this optical fiber end face, and fixing him to it by perpendicular close 
outgoing radiation ] 

[Claim 14] The aforementioned optical-transmission means is optical wiring equipment according to claim 12 or 13 
characterized by performing electrical connection simultaneously while carrying out an optical transmission by pasting 
up with a metal thin film, changing and forming wiring by this metal thin film. 

[Claim 15] The electrical connector section in which desorption is possible is optical wiring equipment given in the 
claim 1 or any of 14 they are. [ which is characterized by performing electrical installation in the receptacle mounted in 
electronic equipment ] 

[Claim 16] The electrical connector section in which desorption is possible is optical wiring equipment given in the 
claim 1 or any of 14 they are. [ which is characterized by performing electrical installation with soldering on the printed 
circuit board in electronic equipment ] 

[Claim 17] It is the drive method of the optical wiring equipment characterized by performing adjustment of a deed and 
the drive current of laser by the resistance inserted in series directly in the drive method of optical wiring equipment 
given in the claim 1 or any of 16 they are by turning on and off of the CMOS buffer of the output stage by the side of 
the electronic equipment by which the drive of a surface emission-type laser was connected with the current carrying 
part of the aforementioned electrical connector. [ which contains a surface emission-type laser in a light-corpuscle 
child] 

[Claim 18] Electronic equipment characterized by connecting and constituting equipments which carried electric 
accumulation elements, such as a large-scale central arithmetic unit (MPU) and a RAM, such as a printed circuit board 
board, and other multi chip modules, storage, using optical wiring equipment given in any [ a claim 1 or ] of 16 they are. 

[Claim 19] Electronic equipment characterized by constituting the connection between the main part in which CPU etc. 
is carried, and a display equipped with various I/O Ports, and connection with a Local Area Network in a computer 
system using optical wiring equipment given in any [ a claim 1 or ] of 16 they are. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the optical wiring equipment for making optical 
connection between the boards in an electronic equipment comrade or electronic equipment, and of between each 
equipment or an optical connecter, an optical-waveguide cable, its drive method, etc. 
[0002] 

[Description of the Prior Art] In recent years, in the connection between the boards within electronic equipment, 
between a board and built-in equipment, or in between each electronic equipment etc., problems, such as generating of 
the signal delay by electric wiring, generation of heat, and an electromagnetic radiation noise (EMI), have surfaced with 
improvement in the speed of electronic equipment including a computer, information processing, the display, the 
printer, etc. The cure is difficult and it is clear that the limitation in electric wiring will be in sight in the near future. 
[0003] Between equipment, the method which realizes high-speed transmission by Gigabit Ethernet (registered 
trademark) or IEEE 1394 by the twisted-pair cable etc. has been developed. Although the method using the differential 
signal LVDS with a small amplitude (Low VoltageDifferential Signaling) is general as a transmission system which 
realizes high-speed transmission, since Interface IC and a cable are expensive (TSUINAKKUSUKEBURU), the use 
range is restricted, and needs the design of impedance matching at the transmission rate of about lGbps, and, moreover, 
about 10m is a limitation as a distance. 

[0004] Moreover, although many unnecessary parallel connection of exclusive use IC is also used between the boards in 
equipment, when lGbps is exceeded as a total rate, there are various problems, such as delay between the number of 
pins, connector reliability, a space, and a channel, i.e., the problem of a skew, and cost of a cable, a weight. 
[0005] Furthermore, if in any case the cure of EMI has been a problem and becomes high-speed transmission by 
electrical connection, this will surface increasingly. 

[0006] On the other hand, in order to clear the limitation of these electric wiring, the method of making optical 
connection has also been developed. In this case, the method which has E (electrical and electric equipment)/0 (light) 
and an O/E transducer in equipment, and connects and carries out optical coupling of the optical fiber etc. with an 
optical connecter is common. 

[0007] As the example, as shown in drawing 14 (JP,6- 174981, A), the optical active receptacle 1001 which has two- 
dimensional-array-like E/O and an O/E transducer in the wiring board 1050 is fixed, and there are some which perform 
optical coupling to an optical fiber 1061 by inserting an optical connecter 1060 here. Thereby, an optical interconnection 
mass with the bundle fiber 1063 is possible. In addition, for 1020, as for the optical connecter section and 1066, in 
drawing 14 , a drive electronic circuitry and 1040 are [ the optical coupling section and 1067 ] guide pins. 
[0008] Since there is no radiation of EMI emitted from signal degradation which comes from the instability [ as / in 
electric wiring ] of the signal delay by the parasitic capacitance or a gland, or wiring etc., this method is expected as 
next-generation wiring technology. However, since there is a problem that precision will be required of mounting of an 
optical connecter and a light-corpuscle child, and cost will go up in order to avoid joint loss of light, it does not result in 
utilization easily. Moreover, when it many channelized and the optical coupling portion increased for mass 
transmission, there is a problem of the yield or a space and the use considered as an alternative of electric wiring was 
restricted. Furthermore, there were many technical problems in the reliability in the case of carrying out desorption 
frequently and the ease that it can treat to anyone being missing, and including in the electronic equipment for general 
consumers. 

[0009] Then, an optical coupling portion is built in and fixed to a connector, and the method of connecting an optical 
distribution cable with a wiring board by electrical connection is also devised as indicated by JP,9-80360,A. Dr awin g 15 
is explained for this briefly [ origin ]. It is fixed so that the light (Multi-Chip-Module) MCM 1 101 and the optical fiber 
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1 100 by which the optical modulator was integrated by the organic waveguide may carry out optical coupling, and the 
modulating signal of an optical modulator is inputted through the pin 1 102 for electrical connectors. Therefore, if the 
connector by which a pin 1 102, light MCM 1 101, and the optical fiber 1 100 were united with the conventional socket 
1 103 is inserted, it has come to be able to perform optical connection. By this method, since an optical coupling portion 
was fixed and the precision for a connector area was not required,-izing could be carried out [ low cost ], and the 
desorption had the advantage that it is easy and is reliable, and it could use widely since a general consumer can treat an 
optical connecter. 
[0010] 

[Problem(s) to be Solved by the Invention] However, by the method of drawin g 15 , since the connector area serves as 
electrical connection as stated above, while treatment is very simple, in order to install two or more highly efficient 
elements called an optical modulator in Light MCM, it has been a problem that a limitation is in cost quantity at a fall 
and miniaturization of a bird clapper and the yield etc. Moreover, in order to branch the optical output from one laser 
diode, when it multi-channel-izes, the fall of optical intensity becomes a problem. Furthermore, while becoming one 
dimension fundamentally, and the optical cable in the case of making optical connection using the multi-core optical 
waveguide of the shape of a bundle optical fiber or a sheet becoming broad and occupying a space when it array-izes 
since the module is constituted using a flat- surface optical waveguide, a limit arises in the treatment of bending etc. 
Although what is necessary is just to combine the optical device, optical fiber, or optical waveguide made into the shape 
of a two dimensional array like the example of drawing 14 in order to make it a two-dimensional-like bundle fiber, the 
small and practical connector for optical wiring which built in such E/O and the O/E transducer is not developed. 
[001 1] Then, low-cost[ including the connector or waveguide for the optical interconnections which built in E/O and/or 
the O/E transducer ]-izing is possible for the purpose of this invention, and it is to offer an easy optical contact, its drive 
method, etc. of handling. 
[0012] 

[Means for Solving the Problem] The optical contact which attains the above-mentioned purpose is a distribution cable 
for the signal connection between electronic equipment and in electronic equipment. The electrical connector section in 
which desorption is possible between the exteriors, The light-corpuscle child for carrying out photo electric translation 
to an optical-transmission means by which a lightwave signal can be transmitted (typically) It has a field type 
semiconductor light-corpuscle child, this light-corpuscle child the photo detector (pin type photo diode — ) which 
changes the lightwave signal transmitted with the light emitting devices (surface emission-type laser etc.) and this 
optical-transmission means which are modulated by the electrical signal connected by the current carrying part of the 
electrical connector section in which this desorption is possible into the electrical signal for connecting with the current 
carrying part of this electrical connector section It consists at least of one side, such as a MSM type element, and 
integrates, and this light-corpuscle child is characterized by carrying out alignment and being fixed so that optical 
coupling may be carried out to this optical-transmission means. Thereby, when making optical connection using an 
optical fiber or an optical waveguide, desorption is easy, it is reliable and the optical wiring equipment which can 
perform an optical interconnection simple as can carry out through the electrical connection by the low cost electrical 
connector section is realized. With this composition, while the desorption section performs an optoelectric transducer in 
the electrical connector section by fixing optical coupling with an optical-transmission means in preparation for the 
interior of a connector, a signal transmission can realize the optical interconnection in which the high-speed 
transmission and the reduction in EMI which could carry out by the lightwave signal and were excellent in fields, such 
as reduction of the mounting cost for a connector area, improvement in reliability, and the ease of handling, are possible. 

[0013] Based on this basic composition, the suitable gestalt like a less or equal is possible. A light-corpuscle child is 
arranged in in the shape of an array, and the independent electrode of each element is stuck on a wiring substrate by flip 
chip mounting, it is fixed to the structure prepared in the aforementioned electrical connector section, and he is wired 
independently of each current carrying part of the electrical connector section. If the light emitting device and photo 
detector for performing photo electric translation are made into a field type semiconductor device by this, small, the low 
cost electrical and electric equipment, and optical mounting are realizable by surface mounting. And since optical 
mounting to an optical-transmission means can be performed by vertical incidence, it is small because alignment is easy 
and electric mounting also performs flip chip mounting to the substrate for wiring, and since wirebonding is not needed, 
low-cost-ization is attained. In this case, a light-corpuscle child can paste up by surface mounting so that the aperture for 
optical ejection may be prepared in the aforementioned wiring substrate or the structure and the optical coupling of it 
can be carried out to the aforementioned optical-transmission means. 

[0014] The wiring substrate used for the electrical connection of a light-corpuscle child and each current carrying part of 
the electrical connector section may be a flexible wiring substrate which can be bent freely. Thereby, the simple 
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mounting method can be offered in the above-mentioned electric mounting. By using flexible substrates, such as a TAB 
tape with it easy [ to bend ], it can wire in three dimensions and the flexibility of mounting spreads. 
[0015] The electronic-circuitry element for driving a light-corpuscle child may be simultaneously integrated by the 
aforementioned electrical connector section. Thereby, it is small, and an accumulation photoelectron element with 
reliable photoelectrical converter ability is offered, and low-cost-ization of above optical wiring equipment can be 
attained. In this way, a light emitting device and a photo detector are driven to the photoelectrical transducer of 
electrical connector circles, or it leads to ** space-ization of the printed circuit board board in electronic equipment by 
making IC which performs parallel-serial conversion of a signal integrate. In this case, a parallel-serial conversion 
function may be included in an electronic-circuitry element. 

[0016] The electronic-circuitry element which hybridized the aforementioned light-corpuscle child's bare chip upwards 
on this Si substrate by direct flip chip mounting so that IC and electric contact which were integrated on same Si 
substrate might be obtained may be prepared. To Si substrate which constituted the above-mentioned drive IC, the 
miniaturization of a connector can be attained by carrying out flip chip mounting of the bare chip of a light emitting 
device and a photo detector directly. 

[0017] He is mounted in the form sandwiched between the aforementioned structure or an optical-transmission means, 
and a wiring substrate, and the light-corpuscle child who is a surface emission-type laser leaves only a multilayer 
reflective mirror and the resonator layer containing a barrier layer, and a semiconductor substrate is removed and he 
may be constituted. The compound semiconductor substrate in which a low-power drive and array-ization formed this 
surface emission-type laser by this, using easy field luminescence laser as a light emitting device is removed, it is more 
small and the optical wiring equipment which carried the high photoelectron accumulation element of environmental 
safety which can be driven high-speed can be offered. With this composition, after pasting up a surface emission-type 
laser on a wiring substrate or the structure for fixing, IC substrate, etc. by flip chip mounting etc., compound 
semiconductor substrates which constituted the surface emission-type laser, such as GaAs and InP, are removed, and 
processing and adhesion are again performed also on the front face which appeared, and by making it composition 
which sandwiches the stratum functionale of laser by other matter, it is more small and becomes the high photoelectron 
accumulation element of environmental safety. 

[0018] An optical-transmission means is the thing of the shape of a sheet with which the optical waveguide was 
produced using phot lithography and etching, and the core was compared in the shape of an array, and optical coupling 
of the aforementioned array-like light-corpuscle child is carried out to this optical-waveguide end face by perpendicular 
close outgoing radiation, and it may be fixed to it. The optical-transmission means for performing a space multiplex 
optical transmission and raising transmission capacity in the above-mentioned optical wiring equipment, by this, can be 
offered. In this way, it is small and optical wiring mass by the low cost is attained. 

[0019] Moreover, an optical-transmission means arranges an optical fiber in in the shape of an array, and optical 
coupling of the aforementioned array-like light-corpuscle child is carried out to this optical fiber end face by 
perpendicular close outgoing radiation, and it may be fixed to it. The optical-transmission means for performing a space 
multiplex optical transmission and raising transmission capacity in the above-mentioned optical wiring equipment, also 
by this, can be offered. It is also small to use what carried out the bundle of the optical fiber to the shape of an array as 
an optical-transmission means, and the optical wiring mass by the low cost of it is attained. 
[0020] It pastes up with a metal thin film and the aforementioned optical-transmission means changes, and while 
carrying out an optical transmission by forming wiring by this metal thin film, electrical connection can also be 
performed simultaneously. Thereby, a transmission means by which electrical installation can also be performed 
simultaneously can be offered. By pasting up the electric wiring pattern by the metal thin film on an optical- 
transmission means, electrical connection used for the signal of low frequency, connection of a power supply and a 
gland, etc. can also be performed simultaneously. 

[0021] The electrical connector section in which desorption is possible performs electrical installation in the receptacle 
mounted in electronic equipment. Thereby, the connection method for performing an optical interconnection using the 
above-mentioned optical wiring equipment from the wiring board in electronic equipment can be offered. In this 
connection method, desorption can be carried out repeatedly easily and reliability is a low cost highly. 
[0022] The electrical connector section in which desorption is possible performs electrical installation with soldering on 
the printed circuit board in electronic equipment. The connection method for this also performing an optical 
interconnection using the above-mentioned optical wiring equipment from the wiring board in electronic equipment can 
be offered. Here, it leads to ** space-ization on a printed circuit board by connecting an electrical connector with direct 
soldering on the printed circuit board in electronic equipment. 

[0023] The drive method of the above optical wiring equipment which contains a surface emission-type laser in the 
light-corpuscle child who attains the above-mentioned purpose is characterized by performing adjustment of a deed and 
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the drive current of laser by the resistance inserted in series directly by turning on and off of the CMOS buffer of the 
output stage by the side of the electronic equipment by which the drive of a surface emission-type laser was connected 
with the current carrying part of the aforementioned electrical connector. By this, the on-off drive of the above- 
mentioned surface emission-type laser is performed with the transistor of output stages, such as LSI, there is no change 
on a special circuit, and the drive method of a low cost and the optical wiring equipment of a low power can be offered. 
Here, since the on-off drive of the above-mentioned surface emission-type laser is performed by switching with the 
transistor of output stages, such as LSI, resistance and a surface emission-type laser are connected to supply voltage in 
series and the amount of current of a surface emission-type laser is determined with the resistance, there is no change on 
a special circuit and it becomes the drive method of a low cost and the optical wiring equipment of a low power. 
[0024] The electronic equipment which attains the above-mentioned purpose is characterized by connecting and 
constituting equipments which carried electric accumulation elements, such as a large-scale central arithmetic unit 
(MPU) and a RAM, such as a printed circuit board board, and other multi chip modules, storage, using above optical 
wiring equipment. Thereby, by using the above-mentioned optical wiring equipment within electronic equipment, high 
speed signal processing is possible at a low cost, and the equipment which is a low radiated noise can be offered. By 
making connection between the board in electronic equipment, or built-in equipment with the above-mentioned optical 
wiring equipment, high speed signal processing is possible, formation of a ** space of a cable and low EMI-ization can 
be performed, and there is an advantage, like the time and effort of a design of RF matching can be saved. 
[0025] The electronic equipment which attains the above-mentioned purpose is characterized by constituting the 
connection between the main part in which CPU etc. is carried, and a display equipped with various I/O Ports, and/or 
connection with a Local Area Network using above optical wiring equipment in a computer system. Equipment and the 
network which can perform a mass signal transmission by the low cost by connecting electronic equipment using the 
above-mentioned optical wiring equipment by this can be offered. By using the above-mentioned optical wiring 
equipment in the main part of a computer, a display, or connection with LAN (Local Area Network), formation of a ** 
space of a cable and low EMI-ization can be performed, and there is an advantage, like the time and effort of a design of 
RF matching can be saved. 
[0026] 

[Embodiments of the Invention] The gestalt of concrete operation of this invention is explained to it, referring to 
drawing to below. 

[0027] In the [1st example] this invention, the amount of connector area performs desorption using the conventional 
electrical connector, the conversion function of O/E and/or E/O is integrated to a plug side, the combination with a light- 
corpuscle child and an optical waveguide is fixed by adhesion, and it is characterized by not needing an optical 
connecter. Thereby, desorption is easy and it is reliable, and optical mounting parts are cut down sharply and the low 
cost connector for optical connection can be offered. 

[0028] Drawing 1 is drawing explaining the composition for a connector area of the 1st example of this invention. In 
drawing 1 (a), 7 is a connector area for electrical connection, and consists of a scalpel bond part 8 and a pin 9 for 
electrical connection with a latter wire. Although the connector area 7 for electrical connection is easy to be the thing 
made of a resin used from the former and has 16 pins 9 of 2x8 in this drawing, it is easy to be arbitrary [ the connector 
area / the number of pins ], and is easy to be natural [ the connector area / a bond part 8 ] also at a male type. 
[0029] There is a plate 4 in which the circuit pattern (this combines each hole 5 and the electrode pad 9 electrically 
although not illustrated), and the electrode pad 6 were formed in the latter part of this connector area 7. The plate 4 is 
fixed to the connector area 7 by being soldered while the pin 9 of the above-mentioned connector area 7 is fitted over a 
hole 5. It is good by the resin by which this plate 4 is also usually used for the electric printed circuit board. Moreover, 
as long as it is required, you may constitute the electronic circuitry for a drive of the below-mentioned light-corpuscle 
child on this plate 4. 

[0030] Furthermore, E/O and the O/E transducer 1 with which the light-corpuscle child and the multi-core optical 
waveguide 3 were united have pasted the latter part. The flexible substrates (TAB tape etc.) 18 in which the electric 
wiring pattern was formed perform electric wiring with a light-corpuscle child by connecting with the electrode pad 6. 
After assembling all, it is made to be easy to handle by hardening the whole by the wrap and the mould resin by 
covering (un-illustrating). 

[003 1] The example of the composition of E/O and the O/E transducer 1 is shown in drawing 1 (b). In the case of the 
E/O transducer, it is mounted in the form where a surface emission-type laser 1 1 is sandwiched by two plates 10 and 19, 
and has come to be able to do independent wiring for each element on the TAB tape 18. That is, alignment of the ring 
electrode 13 prepared in the surroundings of the light-emitting part 12 of a surface emission-type laser 1 1 and the 
electrode 1 7 of the TAB tape 18 is carried out, flip chip mounting is carried out and the aperture 14 for light 
transmissions is formed in the portion corresponding to each light-emitting part 12 mounted after both ring electrode 13 
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and electrode 17 have hidden completely between mounting planes of composition. The common electrode of a surface 
emission-type laser 1 1 may be prepared in the plate 10 side, and may be taken out to the TAB tape 18 side (about this, it 
mentions later). Each electrode 17 is connected to the electrode pad 15 through wiring 16, and this electrode pad 15 is 
connected to the electrode pad 6 formed in the plate 4. 

[0032] In the multi-core optical waveguide 3, alignment is carried out and it is fixed with a plate 19 and adhesives so 
that optical coupling may be carried out. It can respond by the passive alignment of the grade inserted in the hole 23 
which forms the guide pin 22 in the plate 10 since the allowable error of optical mounting is also about several 10 
micrometers small [ loss of light ] again even if the thickness of a plate 19 is about 100 micrometers, when the size of a 
core 21 is 100-micrometer angle grade, for example, since a surface emission-type laser 1 1 has the outgoing radiation 
angle as small as 10 degrees or less, and was established in the multi-core optical waveguide 3. When using the bundle 
optical fiber of 50 micrometers of core diameters as an optical waveguide 3, you may raise joint efficiency by inserting 
a lens in a window part 14. 

[0033] Moreover, for the light-corpuscle chiles 1 1 heat leakage, as for the material of plates 10 and 19 and the TAB 
tape 18, what has high thermal conductivity is desirable, and it uses the polyimide film containing A1203 powder etc. 
for the TAB tape 18 at plates 10 and 19 using a metal, aluminum 203, or an A1N ceramic thin film. Furthermore, in 
order to raise the heat dissipation nature from the light-corpuscle child 11, you may attach a metal membrane and a 
radiation fin (un-illustrating) to the adhesion side which pastes up a plate 10 on a plate 4. 

[0034] Here, although explained taking the case of the E/O sensing element, in the case of an O/E sensing element, it 
mounts like the case of a surface emission-type laser, using pin type photo diode, a MSM (metal-semiconductor-metal) 
type element, etc. as a field type photo detector. The electrode of pin type photo diode is almost the same as the 
structure of the above-mentioned electrode, and the tandem-type electrode has come out of the electrode of a MSM type 
element to the same side. 

[0035] In addition, although Mukai f s connection, i.e., one end of an optical cable 3, on the other hand, assumes the case 
where another [ an E/O transducer and ] edge serves as an O/E transducer, in the connector described above, in 
preparation for the inside of both connectors, bidirectional connection is possible, both E/O and O/E are also made, and 
it is easy to be natural. In this case, to divide a light-corpuscle child into a surface emission-type laser 1 1 and the field 
type photo detector 24 (it has a light sensing portion 25 and an electrode 26) like drawing 2 , and what is necessary is 
just made to carry out flip chip mounting on the same plate 19. In this drawing, other composition is the same as that of 
what was already described. It is easy to be natural, even if it produces a surface emission-type laser and a field type 
photo detector on the same substrate and mounts the element of one apparatus like drawin g 1 . Moreover, although the 
cable with same direction of a plug of a connector and direction of an optical cable 3 was shown, if the adhesion 
direction of E/O and an O/E transducer is changed like drawin g 3 , it can perform making it an L type connector simply. 

[0036] Next, the multi-core optical waveguide 3 for optical wiring is explained. As a material of a waveguide, it is 
simple to form by resins, such as fluorine-ized PMMA, and an epoxy resin, a polyimide, and it is good. Drawing 4 is 
explained for the production method briefly [ origin ]. 

[0037] First, it is formation **** about the resist 44 which carried out patterning to the waveguide configuration with 
phot lithography after forming similarly the layer 43 with the refractive index high a little which is made to harden the 
resin 42 used as clad after an application by the spinner etc., and serves as a core further on the Si substrate 41, as shown 
in drawing 4 (a). 

[0038] Next, a resist 44 is removed, after forming a waveguide pattern by reactive ion etching (RIE) using oxygen 
plasma, as shown in drawin g 4 (b). Furthermore, as shown in drawi ng 4 (c), it forms so that the resin 42 used as clad 
may be embedded, and flattening of the front face is carried out by etchback. 

[0039] As shown in drawing 4 (d), the core layer 43 is formed in an optical- waveguide configuration still more nearly 
similarly. At this time, the position of the up-and-down waveguide 43 can be doubled with a sufficient precision by the 
doubling mark of a mask. And as shown in drawing 4 (e), flattening is formed and carried out so that the resin 42 which 
serves as clad similarly may be embedded. 

[0040] If the metal thick film 20 is formed on the last clad layer 42 and wet etching, such as mechanical polishing and 
KOH, finally removes the Si substrate 41 as shown in drawing 4 (f), a flexible multi-core optical waveguide as shown 
with the sign 3 of drawing 1 is producible. 

[0041] At this time, the cross section of a core 43 was 100micrometerx80micrometer, the upper and lower sides are 
located in a line in 250-micrometer pitch, and the metal layer 20 used as the last support substrate was made into 100 
micrometers in thickness with copper. The method of forming by plating and pasting up a copper thin film is sufficient 
as this metal layer 20, and it is not what also restricted material to this. Thus, if the metal layer 20 is formed, not only 
the function of support of an optical waveguide 3 but a light-corpuscle child's function of heat dissipation can also be 
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given. Moreover, if it uses for connecting the electric common line between boards or forms the metal layer 27 as a 
circuit pattern like drawing 5 in using within equipment, electrical installation can also be performed simultaneously. 
This can be used as connection, an electric supply line, etc. of a comparatively late signal or an analog signal. In this 
case, the number of the pins 9 of a connector area 7 will be increased, and wiring which connects with this electric 
wiring at the part will be formed. 

[0042] On the other hand, as a material of a waveguide, it may be in others variously, and the thing using the silica glass 
as a low loss material may be used. In this case, if the silica glass (PSG) which doped P is used, since surface flattening 
of the mast lance port can be occurred and carried out by heating, it is easy to produce as a multilayer light wiring layer. 
At this time, if refractive-index control is performed by GPSG which doped germanium further as a core layer 21, an 
optical waveguide can be constituted. 

[0043] Next, the surface emission-type laser used for E/O conversion is explained. Usually, on n substrate, a surface 
emission-type laser grows epitaxially the structure which sandwiched the resonator containing a barrier layer by the 
DBR (Distributed Bragg Reflector) mirror, is the thing in which the constriction structure where current could be passed 
only to a light-emitting part was formed, and can carry out [ two dimensional array ]-izing like the sign 1 1 of drawin g 1 
(b) simply. Here, AlAs/AlGaAs multilayer EPIMIRA was grown up on the GaAs substrate, and the surface emission- 
type laser of 830nm band with the multiplex quantum well barrier layer of GaAs/AlGaAs was used. In this case, a 
common electrode becomes a cathode and the electrode 13 for carrying out an independent drive has become an anode. 
[0044] The conceptual diagram of the E/O transducer for driving this surface emission-type laser is shown in drawing 8 
(b). Although the CMOS buffer inverter 81 is constituted by the last stage of LSI connected with the pin 9 of a 
connector area 7 so that a current drive can be performed, in this invention, instead of connecting by the metal cable, 
without changing the composition of this last stage, E/O conversion is carried out by the surface emission-type laser, 
and it connects by the optical waveguide 3. Although the drive current capacity of a CMOS buffer is usually 10mA or 
less, since the threshold is very low, as for the surface emission-type laser used here, it can drive enough the operating 
current at the time of about 1mA and lOOmicroW output with 3mA. Since the operating voltage when passing 3mA 
current to a surface emission-type laser 82 is about 2.5V, in 3.3 V-CMOS, it should just insert the resistance R of (3.3- 
2.5) / 3xl0-3=267ohm as series resistance R. What is necessary is just to insert this resistance during wiring of the plate 
4 in drawing 1 (un-illustrating). 

[0045] however ~ this system — a cathode - it is common, and in order to make it operate, a current drive will be 
carried out by the p channel of CMOS, and in order that the switching time may be effective, there is a limitation in 
improvement in the speed Since CMOS which carries out a current drive by the n channel MOS can be chosen on the 
other hand if it is made an anode common type like drawing 8 (a), there is a merit which can attain further improvement 
in the speed. Therefore, in this invention, n substrate of a surface emission-type laser is removed, and the technology 
made anode common by carrying out electrode separation is also developing the n side. The production method is 
shown in drawing 6 . 

[0046] Drawin g 6 </A> shows the cross section of the array of two surface emission-type lasers for simplification. In 
drawing 6 (a), after growing up n-GaAs (un-illustrating) used as the n-AlAs layer (un-illustrating) which turns into a 
dirty stop layer on the n-GaAs substrate 60, and a contact layer, the n-AlAs/AlGaAs multilayer mirror 61, the one- wave 
resonator layer 62 which consists of the GaAs/AlGaAs multiplex quantum well barrier layer and AlGaAs layer of 
undoping, and the p-AlAs/AlGaAs multilayer mirror 63 are grown epitaxially by the organic-metal vapor growth etc. 
Then, in order to form the current constriction layer 66, after etching in the shape of a ring and forming a crevice 67, the 
insulator layers 64, such as SiNx, are formed except for the luminescence field section, and an electrode 65 is formed. 
[0047] Next, in drawing 6 (b), after pasting up the electrode 65 whole by the side of p on the whole surface electrode 
(un-illustrating) of a plate 10 with an AuSn pewter, polish and chemical etching remove the GaAs substrate 60. At this 
time, etchant can stop etching in the AlAs layer in which the mixed liquor of H202 and NH3 is used, and it has grown 
up on the GaAs substrate 60. Then, the GaAs layer which removes an AlAs layer and has grown to be the mirror 61 
lowest side by HC1 immediately is exposed. Then, in dra w ing 6 (c), wet etching of the portion between elements of the 
mirror layer 61 exposed to a front face is carried out by the etchant of a sulfuric-acid system etc., the separation slot 68 
is formed, and the electrode 13 by the side of n is formed, forming a window part 12. 

[0048] Next, surrounding electrode [ of the hole 14 of the TAB tape 18 stuck on another plate 19 ] 17 and electrode of 
surface emission-type laser 13 comrade is too pasted up with an AuSn pewter etc. Then, the anode common type side 
luminescence laser which can take out light from a window part 14 is producible. What is necessary is to carry out 
alignment of this so that optical coupling may be performed to the core 21 of the multi-core optical waveguide 3, and 
just to paste up the end face of a plate 19 and a waveguide 3. 

[0049] Moreover, there is also a method like drawing 7 by the difference of the some of the production method. In this 
case, composition differs drawing 1 and a little and the TAB tape 18 for wiring has structure which comes out of the 
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plate 10 of the opposite side of an optical waveguide 3. In drawing 7 (a), although field luminescence laser structure is 
produced like the case of drawin g 6 (a), in order to take out light from p mirror layer 63 side, the aperture 70 for optical 
ejection is opened in the electrode 65. Moreover, the p side is stuck on the quartz-glass board 69 with an electron wax 
etc. 

[0050] In drawing 7 (b), the GaAs substrate 60 is removed like the case of drawing 6 (b), and an electrode 71 is formed. 
At this time, the through hole electrode 74 is formed in a field without a light-emitting part with an insulating layer 75, 
and the anode electrode which is a pad 76 is produced to the same side as a cathode electrode so that the p electrode 65 
used as a common electrode can also be taken out from the same side. And the TAB tape 18 is stuck on a plate 10, and 
the electrodes 72 and 73 on a TAB tape, the cathode electrode 71 of laser, and the common anode electrode 76 are 
pasted up on it, respectively. At this time, in order that light may not take out from the side here, it is not necessary to 
open an aperture in electrodes 71 and 72. The p side is stuck on the above-mentioned quartz-glass board 69 in order to 
make these work easy to do. 

[0051] In draw ing 7 (c), the quartz-glass board 69 is removed, and after carrying out alignment so that optical coupling 
of the electrode 65 by the side of this may be carried out to the core 21 of an optical waveguide 3, the end face of an 
optical waveguide 3 is pasted. In this example, since the laser outgoing radiation section and the core 21 are close, joint 
loss of light becomes very small. 

[0052] Thus, with the composition which removed the GaAs substrate 60, since As content can be sharply lowered 
while the stratum functionale which oscillates a laser beam is thin and an E/O transducer becomes very compact, 
environmental safety also becomes high. Moreover, since this function part is inserted into the two structures 10 and 19 
with the gestalt of drawing 6 , if the thermally conductive high matter is used for these structures, a laser property can be 
improved more. 

[0053] By the way, although light emitting diode can also be used as a field type light emitting device, while 1 figure of 
operating currents becomes large with about 30mA and power consumption becomes high, the device of a driver portion 
is needed. Moreover, although a field type photo detector was not described in detail, composition and the production 
method are similar, are grown epitaxially and diffused and are producing the pin structure of GaAs. Si and InGaAs are 
sufficient as material. In a MSM type case, you should just form the Kushigata electrode with aluminum etc. on GaAs. 
What is necessary is just to constitute such an electronic circuitry on the plate 4 which formed wiring of the connector 
area 7 latter part as stated above etc., since amplifier and a distinction circuit are needed for the drive circuit of a photo 
detector. 

[0054] Moreover, although the example of 830nm band was shown here, other wavelength ranges, i.e., 0.98-micrometer 
band by InGaAs, and 1.3 -micrometer band by InGaAsP are also easy to be natural 

[0055] In the 1st example of [the 2nd example], although it was a connector for optical wiring in the case of mainly 
using for parallel wiring, if the number of pins increases, the area which a connector area occupies, and the volume of a 
multi-core optical waveguide will become large. 

[0056] Then, in this example, while making the one section serial and decreasing the number of pins, the high-speed 
transmission which is a light-corpuscle child's feature is used. In this example, the connector pin (male) 91 is being 
fixed to the base plate 90 like drawing 9 (a), and it connected with the board by the scalpel connector 98 mounted on the 
board 100 like drawing 9 (b), or like drawing 9 (c), it soldered to the direct board 100 (a sign 103 shows), and has 
connected with it. There is a bare chip 92 of Si-IC with which IC for parallel-serial conversion and IC for a laser drive 
were accumulated in the latter part of a base plate 90, flip chip mounting is carried out and the stack of the field type 
light-corpuscle child 93 (in drawing 9 (a), it is perspective drawing) is carried out to this LSI. Furthermore, alignment 
was carried out and it has pasted up so that the light-corpuscle child 93 and the optical waveguide 95 of the multi-core 
94 may carry out optical coupling, and the termination socket 96 which becomes covering-cum-handling has pasted the 
optical waveguide 95. 

[0057] Next, the composition of Si-IC92 and the light-corpuscle child 93 is explained. It is drawin g 10 which showed 
the cross section of the portion of a surface emission-type laser. A sign 92 is Si-IC explained above, by drawi n g 10 , 
although not shown, is mounted on a base plate 90 and is electrically connected with a pin 91 . The field where the light- 
corpuscle child 93 is mounted is established in Si-IC92, and it minds wiring 106 and connects with the electrode of 
IC92. Like drawin g 10 , alignment of the electrodes 71 and 76 is carried out, and flip chip mounting of this wiring 106 
and the field type light-corpuscle child 93 is carried out. 

[0058] The cross section of the field type light-corpuscle child 93 shown in drawing 10 is the same as the surface 
emission-type laser of drawin g 7 shown in the 1st example. In drawin g 10 , it is shown that the same thing as the sign of 
drawing 7 is the same function part. However, having the ceramic plate 105 for raising thermal conductivity to that the 
TAB tape 18 is unnecessary and an adhesion side with an optical waveguide 95, and reinforcing the light-corpuscle 
child 93 only differ. Here, although the sign 92 considered as Si-IC, when serial-parallel conversion is unnecessary, it is 



Page 8 of 9 



used as a mere wiring substrate. Moreover, although illustrated taking the case of the surface emission-type laser, a field 
type photo detector is mounted similarly, and when it has four cores 94 by 2x2 as shown in drawing 9 (a), you may 
carry out two field type photo detectors to a surface emission-type laser all the time. 

[0059] Next, the connection method to a board 100 is explained in more detail based on drawing 9 (b) and (c). Drawin g 
9 (b) is the case where a socket 98 is prepared for a board 100, and flat-spring-like a spring 99 and a pin 91 are 
connected. The pin 101 from a socket 98 is soldered to the board 100 (a sign 102 shows). Drawin g 9 (c) is the case 
where omit a socket and the direct connector pin 91 is soldered to a board 100 (103). In this case, a pin 91 is good also 
as a flat type of the type out of which a pin comes in parallel with a base plate 90 so that a surface mount may be made. 
[0060] Moreover, in the cross section of drawin g 9 (b) and (c), 97 is the reinforcement given after carrying out the stack 
of a base plate 90, Si-IC92, the light-corpuscle child 93, and the optical waveguide 95, and the member which served 
both as covering, and is omitted by drawing 9 (a). On the other hand, the optical waveguide 95 of the multi-core 94 may 
be the same as that of the 1st example, and when there are few cores, it is good also as an optical waveguide of a one 
dimensional array. The array fiber which arranged the optical fiber in the shape of-dimensional [ 1 ], of course is 
sufficient. Thus, when it is made a one dimensional array, you may use the waveguide type device which performs 
luminescence and light-receiving from an end face as a light-corpuscle child. 

[0061] As mentioned above, the example of the whole image constituted using the 1st and an optical wiring element like 
the 2nd example is shown in drawin g 1 1 . In drawin g 11 , as for 30, the mother board 30 is equipped with the MCM 
module [ memory / primary KYASHU ] with which large-scale arithmetic and program control (MPU) and 3 1 were 
carried, and, as for 33, DRAM was carried as a daughter board, as for the mother board as a photoelectricity mixed- 
loading substrate, and 32. Although the signal transmission in a board 30 and 33 is performed by wiring 34, in the case 
of a high speed signal, it is good also as an optical waveguide in part. It connects using the connector 35 with optical 
built-in-electrical-and-electric-equipment conversion and the multi-core optical waveguide 36 of the 1st example 
according to this invention in parallel connection between boards. An optical waveguide 36 is easy desorption, when 
volume was small, and wiring becomes high-density compared with the conventional electric wiring, since flexibility is 
also high. Moreover, since there is no interference of the electromagnetic wave in a wiring portion and there is no need 
for impedance matching for a connector area 35 while the radiated noise from the problem and equipment of a cross talk 
is reduced, a design becomes easy. 

[0062] Carrying out serial fast transmission of the exchange of a signal with external storage like a hard disk drive using 
the connector 38 and the multi-core waveguide 37 of the 2nd example by this invention may lead to low-cost-ization of 
a cable. The connector area 38 is equipped with the transceiver section which carries out parallel-serial conversion and 
has the transfer rate of about lOGbps. In drawing 1 1 , although only the main portions of a board are written, it can be 
made required circuitry, connection between boards and connection between the built-in electronic equipment in 
equipment can be made with the optical wiring by this invention, and a clock rate can constitute a next-generation 
computer exaggerated 1GHz. 

[0063] Compared with using a LVDS method at this time, a miniaturization and low-power-izing are possible at high 
speed, and the cure against EMI can offer easy optical wiring. It is advantageous in respect of the reliability of the 
desorption of a cost cable, ease, etc. also to the optical interconnection using the conventional optical connecter. 
Moreover, not only in a computer but in the latest electronic equipment, for example, a cellular phone, and a digital 
camera, improvement in the speed and the miniaturization are demanded more, and since the reduction in EMI is 
simultaneously indispensable, the optical wiring by this invention becomes very effective in these devices. 
[0064] The [3rd example] Although the multi-core waveguide produced in a surface process was used as an optical 
waveguide, if the length of wiring is set to lm or more like connection between equipment, it constituted using the 
optical fiber, and it is [ direction ] advantageous in respect of total cost, and a connector consists of the 1st and the 2nd 
example at this example using an array fiber. 

[0065] The perspective diagram which explains the part composition to drawin g 12 is shown. The electrical connector 
section 120 is equipped with the pin 121 for electrical connection, and flip chip mounting of Si-IC122 is carried out so 
that it may connect with the pin 121 . 

[0066] The drive IC of a surface emission-type laser and the drive IC of a field type photo detector are integrated by Si- 
IC122 like the 2nd example. A part of the IC122 has the space and electrode pad with which the light-corpuscle child 
123 is mounted like the 2nd example, and on IC122, the light-corpuscle child 123 also does flip chip mounting, and is 
stack-ized. Even if the light-corpuscle child 123 consists of surface emission-type laser and field type pin-PD and is 
formed on the same substrate, what produced separately, carried out flip chip mounting in hybrid, and was unified on 
the same Si-IC is satisfactory for him. What is necessary is just to perform stack-ization with this Si-IC122 and the 
light-corpuscle child 123 like the 2nd example. Mounting becomes complicated although the end-face luminescence 
laser which may not necessarily be a field type element and has the short resonator of a low threshold may be used. 
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[0067] Moreover, as an optical waveguide 130, four array fibers 127 and 128 were used in 250-micrometer pitch. 
Although GI(graded index)-50 were used as a fiber, a single mode fiber and a plastic optical fiber (POF) are sufficient. 
Especially the HPCF fiber of a plastic has the merit that clad 127 is [ a core 128 ] 200 micrometerphi grade in a quartz 
for a core 128, and optical coupling is easy and moreover low loss among POF(s), and the merit which can carry out 
[ low cost ]-izing. 

[0068] The array of a fiber arranges a fiber in the Si substrate 126 in which the V groove was formed, like drawing 12 , 
and can produce it with a sufficient precision easily only by pressing down a fiber by the flat Si substrate 125 from a 
top, and fixing with adhesives. The reinforcing materials 129 which served as handling are pasted up on the point of this 
array fiber 130, and the end face is ground. And alignment is carried out so that optical coupling can do the light- 
corpuscle child's 123 carrier and light-emitting part 124, and fiber which were stack-ized by IC122 described above, and 
the end face of reinforcing materials 129 is pasted up on the light-corpuscle child 123. A connector with photoelectrical 
converter ability is completed by pasting up the covering member (un-illustrating) which served as reinforcement 
further between a connector 120 and reinforcing materials 129, or hardening the whole by mould material. 
[0069] With this equipment, since the optical fiber is used, a transmission distance can be freely chosen to 100m or 
more, since [ moreover, ] it is an optical transmission - electromagnetism - there are not mixing of a noise and 
radiation and there is also no need for impedance matching in a connector area Moreover, since there is no optical 
coupling section in a connector area, it is reliable, and there is also no danger at the time of desorption. 
[0070] Such optical wiring can be used for transmission between the high-speed electronic equipment by IEEE 1394 of 
the next generation, the Ethernet work of the Gbit class between computers, etc. The example is shown in drawing 13 . 
[0071] In drawing 13 , the main part 133 of a pancontest is connected with the liquid crystal display 134 with the optical 
wiring 132 by this invention. The IEEE 1394 port 142 which connects the ports (USB etc.) 141 which can connect a 
keyboard 137 and external storage 140, and digital video equipment 139 is established in the front face of a liquid 
crystal display 134, and wiring is connected to it here. A mouse 138 is infrared radiation and is spatially connected to 
the sensor 143 with which the front face of a liquid crystal display 134 was equipped too. Although such composition is 
an example of connection of the personal computer currently developed to the next generation, if a connection port is 
established in the front face of a display in order to think a user interface as important, high-speed transmission will be 
required between a main part 133 and a display 134. If the light wiring with an electrical connector by this invention is 
used for the portion of wiring 132 here, it is realizable of connection which can be transmitted at high speed by the low 
cost and low EMI. Here, since the optical connecter is not used for a connector area, a general consumer becomes the 
optical wiring which can be treated easily. 

[0072] On the other hand, if the optical distribution cable 135 by this invention is used in order to require connection of 
a GUI class also about connection with a hub 136, or connection with LAN, low-cost-izing of a cable, the reduction in a 
weight, and ** space-ization can be built with sufficient reliability. Although all connector areas were equipped only 
with the pin for obtaining electric contact in the above example, you may be the photoelectricity mixture connector 
which made the optical connecter for making optical connection in part intermingled. 
[0073] 

[Effect of the Invention] As explained above, when making optical connection using the optical fiber or the optical 
waveguide by this invention, desorption is easy, it is reliable, and the optical interconnection which can be performed 
through the electrical connection by the low cost electrical connector section can be realized. Moreover, since small, the 
low cost electrical and electric equipment, and an optical mounting means are realizable by surface mounting, the 
connector for performing an optical interconnection can be miniaturized. 

[0074] Moreover, the on-off drive of a surface emission-type laser is performed with the transistor of the output stage of 
LSI, there is no change on special LSI or an electrical circuit, and the drive method of a low cost and the optical wiring 
equipment of a low power can also be offered. Furthermore, by using the above-mentioned optical wiring equipment 
within electronic equipment, by the low cost, high speed signal processing is possible and the equipment which is a low 
radiated noise can be offered. Moreover, equipment and the network which can perform a mass signal transmission by 
the low cost can be offered by connecting electronic equipment using the above-mentioned optical wiring equipment. 
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[Claim(s)] 

[Claim 1] It is a distribution cable for the signal connection between electronic equipment or in electronic equipment. 
The electrical connector section in which desorption is possible between the exteriors, It has a light-corpuscle child for 
carrying out photo electric translation to an optical-transmission means by which a lightwave signal can be transmitted. 
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this light-corpuscle child The light emitting device modulated by the electrical signal connected by the current carrying 
part of the electrical connector section in which this desorption is possible, It is optical wiring equipment characterized 
by carrying out alignment of this light-corpuscle child, and being fixed so that it may consist at least of one side of the 
photo detector which changes the lightwave signal transmitted with this optical-transmission means into the electrical 
signal for connecting with the current carrying part of this electrical connector section, it may integrate and optical 
coupling may be carried out to this optical-transmission means. 

[Claim 2] It is optical wiring equipment according to claim 1 which a light-corpuscle child is a field ON outgoing 
radiation type field type semiconductor light-corpuscle child, and is characterized by for this light-corpuscle child 
making fields contact the optical ON outgoing radiation edge of an optical-transmission means, and carrying out surface 
mounting. 

[Claim 3] It is optical wiring equipment according to claim 2 characterized by a light emitting device being a surface 
emission-type laser among light-corpuscle children. 

[Claim 4] It is optical wiring equipment according to claim 2 characterized by a photo detector being pin type photo 
diode or a MSM type element among light-corpuscle children. 

[Claim 5] A light-corpuscle child is optical wiring equipment given in the claim 1 or any of 4 they are. [ which is 
characterized by being arranged in the shape of an array, sticking the independent electrode of each element on a wiring 
substrate by flip chip mounting, being fixed to the structure prepared in the aforementioned electrical connector section, 
and wiring independently of each current carrying part of the electrical connector section ] 

[Claim 6] A light-corpuscle child is optical wiring equipment according to claim 5 characterized by having pasted up by 
surface mounting so that the aperture for optical ejection may be prepared in the aforementioned wiring substrate or the 
structure and the optical coupling of it can be carried out to the aforementioned optical-transmission means. 
[Claim 7] The wiring substrate used for the electrical connection of a light-corpuscle child and each current carrying 
part of the electrical connector section is optical wiring equipment according to claim 5 or 6 characterized by being the 
flexible wiring substrate which can be bent freely. 

[Claim 8] Optical wiring equipment given in the claim 1 or any of 7 they are. [ to which the electronic-circuitry element 
for driving a light-corpuscle child is characterized by the aforementioned electrical connector section integrating 
simultaneously ] 

[Claim 9] Optical wiring equipment according to claim 8 characterized by including a parallel-serial conversion 
function in an electronic-circuitry element. 

[Claim 1 0] Optical wiring equipment given in the claim 1 or any of 9 they are. [ which is characterized by preparing the 
electronic-circuitry element which hybridized the aforementioned light-corpuscle child's bare chip on this Si substrate 
by direct flip chip mounting so that IC and electric contact which were integrated on same Si substrate might be 
obtained ] 

[Claim 11] The light-corpuscle child who is a surface emission-type laser is optical wiring equipment given in the claim 
5 or any of 10 they are. [ which is characterized by being mounted in the form sandwiched between the aforementioned 
structure or an optical-transmission means, and a wiring substrate, leaving only a multilayer reflective mirror and the 
resonator layer containing a barrier layer, and removing and constituting the semiconductor substrate ] 
[Claim 12] An optical-transmission means is optical wiring equipment given in the claim 1 or any of 1 1 they are. 
[ which is the things of the shape of a sheet with which the optical waveguide was produced using phot lithography and 
etching, and the core was compared in the shape of an array, and is characterized by carrying out optical coupling of the 
aforementioned array-like light-corpuscle child to this optical-waveguide end face, and fixing him to it by perpendicular 
close outgoing radiation ] 

[Claim 13] An optical-transmission means is optical wiring equipment given in the claim 1 or any of 1 1 they are. 
[ which is characterized by arranging an optical fiber in the shape of an array, carrying out optical coupling of the 
aforementioned array-like light-corpuscle child to this optical fiber end face, and fixing him to it by perpendicular close 
outgoing radiation ] 

[Claim 14] The aforementioned optical-transmission means is optical wiring equipment according to claim 12 or 13 
characterized by performing electrical connection simultaneously while carrying out an optical transmission by pasting 
up with a metal thin film, changing and forming wiring by this metal thin film. 

[Claim 15] The electrical connector section in which desorption is possible is optical wiring equipment given in the 
claim 1 or any of 14 they are. [ which is characterized by performing electrical installation in the receptacle mounted in 
electronic equipment ] 

[Claim 16] The electrical connector section in which desorption is possible is optical wiring equipment given in the 
claim 1 or any of 14 they are. [ which is characterized by performing electrical installation with soldering on the printed 
circuit board in electronic equipment ] 



Page 3 of 3 



[Claim 17] It is the drive method of the optical wiring equipment characterized by performing adjustment of a deed and 
the drive current of laser by the resistance inserted in series directly in the drive method of optical wiring equipment 
given in the claim 1 or any of 16 they are by turning on and off of the CMOS buffer of the output stage by the side of 
the electronic equipment by which the drive of a surface emission-type laser was connected with the current carrying 
part of the aforementioned electrical connector. [ which contains a surface emission-type laser in a light-corpuscle 
child] 

[Claim 18] Electronic equipment characterized by connecting and constituting equipments which carried the electric 
accumulation element, such as a printed circuit board board, and other multi chip modules, storage, using optical wiring 
equipment given in any [ a claim 1 or ] of 16 they are. 

[Claim 19] Electronic equipment characterized by constituting the connection between the main part in which CPU is 
carried, and a display equipped with various I/O Ports, and connection with a Local Area Network in a computer system 
using optical wiring equipment given in any [ a claim 1 or ] of 16 they are. 

[Claim 20] It is optical wiring equipment characterized by being an electric lines or cable, a light-corpuscle child for 
carrying out photo electric translation, and optical wiring equipment that has an optical-transmission means, and fixing 
this light-corpuscle child and this optical-transmission means so that optical coupling may be mutually carried out 
within this optical wiring equipment. 

[Claim 21] The aforementioned electric lines or cable is optical wiring equipment according to claim 20 characterized 
by being what connects this optical wiring equipment and a device possible [ desorption ]. 
[Claim 22] The aforementioned light-corpuscle child is optical wiring equipment according to claim 20 or 21 
characterized by being a field type light-corpuscle child. 
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[Item(s) to be Amended] Claim 
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[Claim(s)] 

[Claim 1] It is optical wiring equipment which it is an electric lines or cable, the light-corpuscle child who performs 
photo electric translation, and optical wiring equipment which has an optical-transmission means, this light-corpuscle 
child and this optical-transmission means are being fixed so that optical coupling may be mutually carried out within 
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this optical wiring equipment, and is characterized by constituting the aforementioned light-corpuscle child including a 
field type light emitting device and pin type photo diode, or a MSM type photo detector. 

[Claim 2] It is optical wiring equipment characterized by being an electric lines or cable, a photoelectrical transducer, 
and optical wiring equipment that has an optical-transmission means, fixing this photoelectrical transducer and this 
optical-transmission means so that optical coupling may be mutually carried out within this optical wiring equipment, 
and for this photoelectrical transducer consisting of two or more field type light-corpuscle children, and carrying out flip 
chip mounting of this field type light-corpuscle child's independent electrode. 

[Claim 3] Optical wiring equipment according to claim 2 with which the flexible substrate or the TAB tape is used for 
the aforementioned flip chip mounting. 

[Claim 4] It is optical wiring equipment characterized by being an electric lines or cable, a photoelectrical transducer, 
and optical wiring equipment that has an optical-transmission means, and fixing this photoelectrical transducer and this 
optical-transmission means so that optical coupling may be mutually carried out within this optical wiring equipment, 
and for this photoelectrical transducer consisting of two or more field type light-corpuscle children, and integrating and 
arranging this photoelectrical transducer between this optical-transmission means and this electric lines or cable. 
[Claim 5] It is optical wiring equipment which is an electric lines or cable, a photoelectrical transducer, and optical 
wiring equipment that has an optical-transmission means, and is characterized by to arrange IC by which this 
photoelectrical transducer and this optical-transmission means were fixed so that optical coupling might be mutually 
carried out within this optical wiring equipment, this photoelectrical transducer consisted of two or more field type 
light-corpuscle children, and the drive circuit of this photoelectrical transducer was integrated between this optical- 
transmission means and this electric lines or cable. 

[Claim 6] It is optical wiring equipment which is an electric lines or cable, a photoelectrical transducer, and optical 
wiring equipment that has an optical-transmission means, and is characterized by to arrange IC by which this 
photoelectrical transducer and this optical-transmission means were fixed so that optical coupling might be mutually 
carried out within this optical wiring equipment, this photoelectrical transducer consisted of two or more field type 
light-corpuscle children, and this photoelectrical transducer and its drive circuit were integrated between this optical- 
transmission means and this electric lines or cable. 

[Claim 7] It is optical wiring equipment which it is an electric lines or cable, the light-corpuscle child who performs 
photo electric translation, and optical wiring equipment which has an optical-transmission means, this light-corpuscle 
child and this optical-transmission means are being fixed so that optical coupling may be mutually carried out within 
this optical wiring equipment, and is characterized by constituting the aforementioned light-corpuscle child including 
the field type light emitting device equipped with the multilayer reflective film mirror. 

[Claim 8] It is optical wiring equipment which is an electric lines or cable, the light-corpuscle child who performs photo 
electric translation, and optical wiring equipment which has an optical-transmission means, and is characterized by to 
fix this light-corpuscle child and this optical-transmission means so that optical coupling may be mutually carried out 
within this optical wiring equipment, to constitute the aforementioned light-corpuscle child including a field type light- 
corpuscle child, and to form metal wiring in the aforementioned optical-transmission means. 
[Claim 9] The aforementioned metal wiring is optical wiring equipment according to claim 8 by which patterning is 
carried out. 

[Claim 10] This electric lines or cable that has an electric lines or cable, the light-corpuscle child who performs photo 
electric translation, and an optical-transmission means and that it is optical wiring equipment, this light-corpuscle child 
and this optical-transmission means are fixed so that optical coupling may be mutually carried out within this optical 
wiring equipment, the aforementioned light-corpuscle child is constituted including a field type light-corpuscle child, 
and is located in one edge of the aforementioned optical-transmission means is optical wiring equipment characterized 
by to be soldered to the printed circuit board in electronic equipment. 

[Claim 1 1] It is optical wiring equipment which it is an electric lines or cable, the light-corpuscle child who performs 
photo electric translation, and optical wiring equipment which has an optical-transmission means, this light-corpuscle 
child and this optical-transmission means are fixed so that optical coupling may be mutually carried out within this 
optical wiring equipment, this light-corpuscle child is constituted including a field type light-corpuscle child, and is 
characterized by to be carried out using the CMOS buffer of the electronic equipment by which a drive of this light- 
corpuscle child is connected to this electric lines or cable. 

[Claim 12] It is optical wiring equipment characterized by being an electric lines or cable, the light-corpuscle child who 
performs photo electric translation, and optical wiring equipment which has an optical-transmission means, fixing this 
light-corpuscle child and this optical-transmission means so that optical coupling may be mutually carried out within 
this optical wiring equipment, and constituting this light-corpuscle child including a field type light-corpuscle child, and 
the aforementioned electric lines or cable having the scalpel bond part. 
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[Claim 13] It is optical wiring equipment characterized by to prepare the lens in the plate aperture which it is an electric 
lines or cable, the light-corpuscle child who performs photo electric translation, and optical wiring equipment which has 
an optical-transmission means, this light-corpuscle child and this optical-transmission means are fixed so that optical 
coupling may be mutually carried out within this optical wiring equipment, this light-corpuscle child is constituted 
including a field type light-corpuscle child, and is arranged between these optical-transmission meanses with this light- 
corpuscle child. 

[Claim 14] It is optical wiring equipment which is an electric lines or cable, a photoelectrical transducer, and optical 
wiring equipment that has an optical-transmission means, this photoelectrical transducer and this optical-transmission 
means are fixed so that optical coupling may be mutually carried out within this optical wiring equipment, and is 
characterized by for this electric lines or cable and this photoelectrical transducer located between these optical- 
transmission meanses to divide the field which has two or more field type light emitting devices, and the field which has 
two or more field type photo detectors, and to be constituted it. 

[Claim 15] It is optical wiring equipment which it is an electric lines or cable, a photoelectrical transducer, and optical 
wiring equipment that has an optical-transmission means, this light-corpuscle child and this optical-transmission means 
are fixed so that optical coupling may be mutually carried out within this optical wiring equipment, and is characterized 
by constituting this photoelectrical transducer including the two-dimensional-array-ized two or more field type light- 
corpuscle child. 

[Claim 16] It is optical wiring equipment which it is an electric lines or cable, a photoelectrical transducer, and optical 
wiring equipment that has an optical-transmission means, this light-corpuscle child and this optical-transmission means 
are fixed so that optical coupling may be mutually carried out within this optical wiring equipment, and is characterized 
by removing this substrate after this photoelectrical transducer forms a barrier layer on a substrate. 
[Claim 17] It is optical wiring equipment which is an electric lines or cable, a photoelectrical transducer, and optical 
wiring equipment that has an optical-transmission means, and is characterized by preparing the through hole electrode in 
the field in which this light-corpuscle child and this optical-transmission means are fixed to so that optical coupling may 
be mutually carried out within this optical wiring equipment, and the light emitting device is not formed in this 
photoelectrical transducer. 

[Claim 1 8] Electronic equipment which has the 1st board and the 2nd board which are characterized by providing the 
following To connection between this 1st board and the 2nd board, it is an electric lines or cable. Photoelectrical 
transducer Optical-transmission means 

[Claim 19] It is optical wiring equipment characterized by being an electric lines or cable, the light-corpuscle child who 
performs photo electric translation, and optical wiring equipment which has an optical-transmission means, fixing this 
light-corpuscle child and this optical-transmission means so that optical coupling may be mutually carried out within 
this optical wiring equipment, and constituting this light-corpuscle child including a field type light-corpuscle child, and 
this optical-transmission means consisting of single mode fibers. 

[Claim 20] It is optical wiring equipment which it is an electric lines or cable, the light-corpuscle child who performs 
photo electric translation, and optical wiring equipment which has an optical-transmission means, this light-corpuscle 
child and this optical-transmission means are fixed so that optical coupling may be mutually carried out within this 
optical wiring equipment, this light-corpuscle child is constituted including a field type light-corpuscle child, and is 
characterized by to fix this light-corpuscle child and this optical-transmission means using Si substrate in_which the V 
groove was formed. 

[Claim 21] It is optical wiring equipment which it is an electric lines or cable, the light-corpuscle child who performs 
photo electric translation, and optical wiring equipment which has an optical-transmission means, this light-corpuscle 
child and this optical-transmission means are fixed so that optical coupling may be mutually carried out within this 
optical wiring equipment, the aforementioned light-corpuscle child is constituted including a field type light-corpuscle 
child, and is characterized by using this optical-transmission means for connection between a liquid crystal display and 
a computer. 

[Claim 22] It is optical wiring equipment characterized by being an electric lines or cable, a photoelectrical transducer, 
and optical wiring equipment that has an optical-transmission means, fixing this light-corpuscle child and this optical- 
transmission means so that optical coupling may be mutually carried out within this optical wiring equipment, and 
constituting this photoelectrical transducer including a field type light-corpuscle child, and this optical-transmission 
means having the sheet configuration where the core was located in a line in the shape of an array. 
[Claim 23] The distribution cable for the signal connection between electronic equipment or in electronic equipment 
characterized by providing the following The electrical connector section in which desorption is possible between the 
exteriors An optical-transmission means by which a lightwave signal can be transmitted It is the light emitting device 
which is equipped with the light-corpuscle child for carrying out photo electric translation, and is modulated by the 
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electrical signal connected by the current carrying part of the electrical connector section in which this desorption of this 
light-corpuscle child is possible. It is the electronic-circuitry element which hybridized the aforementioned light- 
corpuscle child's bare chip on this Si substrate by direct flip chip mounting so that IC and electric contact which it 
consisted at least of one side of the photo detector which changes the lightwave signal transmitted with this optical- 
transmission means into the electrical signal for connecting with the current carrying part of this electrical connector 
section, and integrated, alignment of this light-corpuscle child was carried out, and he was fixed so that optical coupling 
might be carried out to this optical-transmission means, and were integrated on same Si substrate might be obtained. 
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